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Description

TECHNICAL FIELD

[0001] The present invention relates to a physical
quantity measuring sensor that measures physical quan-
tities, such as a pressure sensor that measures pressure
of a target fluid, and a sensor module.

BACKGROUND ART

[0002] The physical quantity measuring sensor is ex-
emplified by a pressure sensor including a sensor module
that is provided in a joint, the sensor module including a
detection portion that detects the pressure of the target
fluid.
[0003] Some of the sensor module of the pressure sen-
sor are ceramic. A typical ceramic sensor module in-
cludes: a plate-shaped diaphragm body; an annular sup-
porting portion connected to the diaphragm body; a re-
cess at the center of a first surface of the diaphragm body;
a step formed between an inner surface of the recess
and the first surface; and a connecting portion between
the first surface of the diaphragm body and an inner sur-
face of the annular supporting portion, in which a cross
section from the connecting portion and the step is curved
(Patent Literature 1: Japanese Patent No. 4828804).
[0004] In order to prevent leakage of the target fluid, it
is desirable that the sensor module is integrally bonded
to the projection of the joint. If both the sensor module
and the joint are metallic, the sensor module and the joint
can be integrally bonded to each other by welding. How-
ever, when the sensor module is ceramic, the sensor
module cannot be welded to the metallic joint.
[0005] When the sensor module cannot be bonded to
the joint, the target fluid leaks from between the sensor
module and the joint. Accordingly, an O-ring is used for
attaching the sensor module to the joint.
[0006] In a typical structure in which the sensor module
is attached to the joint using the O-ring, the O-ring is
disposed between an inner wall of a cavity of a ceramic
pressure-sensitive element and a cylindrical projection
of a housing, and a washer is crimped to be fixed to a tip
end of the cylindrical projection, thereby preventing the
O-ring from slipping off (Patent Literature 2: JP-A-
2006-78379).
[0007] In Patent Literature 2, a groove in which the O-
ring is held is defined by a step, which is formed at a base
end of the cylindrical projection and with which the O-
ring is engaged, and the washer crimped at the tip end
of the cylindrical projection.
[0008] Moreover, this pressure sensor includes a con-
nector provided with a terminal and a housing provided
with the sensor module, in which a signal detected at the
sensor module is transmitted to the terminal through an
electronic component.
[0009] This pressure sensor is exemplified by a typical
pressure sensor including: a diaphragm member having

a detection portion; a flexible circuit board having a first
end connected to the detection portion; an amplifier cir-
cuit provided by circuit components and mounted at a
second end of the flexible circuit board; and a connector
attached with the second end of the flexible circuit board
at which the circuit components are mounted (Patent Lit-
erature 3: JP-A-2002-310826).
[0010] A typical pressure sensor in a different type in-
cludes: a sensitive-pressure element; an output terminal;
a flexible circuit board connecting the sensitive-pressure
element to the output terminal; an ASIC mounted on the
flexible circuit board; and a connector connected to an
end of the output terminal (Patent Literature 2).
[0011] In the typical example of Patent Literature 1,
although stress generating at the connecting portion be-
tween the diaphragm body and the annular support is
reduced, a structure for attaching the ceramic sensor
module to the metallic joint is not disclosed.
[0012] In the typical example of Patent Literature 1, in
order to attach the sensor module to the joint using the
O-ring, it is conceivable to form a projection on the joint
and attach the sensor module to the projection via the
O-ring. However, in such a structure, a cross-sectionally
square C-shaped groove for holding the O-ring needs to
be separately machined to the projection, so that the
manufacturing cost of the pressure sensor is increased.
[0013] In other words, the groove for holding the O-
ring needs to have a depth and a width corresponding to
the dimension of the O-ring. When the width of the groove
is narrower than the O-ring, the O-ring cannot be fitted
into the groove. On the other hand, when the width of the
groove is wider, the width of the projection from the
groove to a tip end is decreased, whereby the tip end of
the projection is likely to be broken or the like. Such break-
age or the like of the tip end of the projection is prevented
by keeping a position of the groove apart from the tip end
of the projection. However, the projection itself is length-
ened, and consequently, the physical quantity measuring
sensor itself is also lengthened.
[0014] In the typical example of Patent Literature 2, the
structure of crimping to fix the washer at the tip end of
the cylindrical projection is applied for holding the O-ring
to the cylindrical projection of the housing. In the typical
example of Patent Literature 2, the structure of the cross-
sectionally square C-shaped groove for holding the O-
ring becomes complicated, thereby increasing the man-
ufacturing cost of the pressure sensor.
[0015] Moreover, in the typical examples of Patent Lit-
eratures 2 and 3, the structure of attaching the electronic
component to the flexible circuit board is applied for elec-
trically connecting the circuit component and the elec-
tronic component of the ASIC to the sensor module. For
this reason, in these typical examples, attachment of the
electronic component to the flexible circuit board and as-
sembly of the pressure sensor become complicated,
thereby increasing the manufacturing cost of the pres-
sure sensor.
[0016] In other words, since the flexible circuit board
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is easily bent, the flexible circuit board needs to be fixed
to a holder or the like so as to attach the electronic com-
ponent to a planar surface of the board, so that an oper-
ation is complicated. Further, in assembly of the pressure
sensor, a first end of the flexible circuit board needs to
be connected to the sensor module while a second end
of flexible circuit board needs to be connected to the ter-
minal. During this connection operation, the electronic
component bonded to the flexible circuit board needs to
be kept from slipping off from the flexible circuit board.
EP-A-A1582853 discloses a pressure sensor comprising
a joint, an adapter, a diaphragm and an O-ring, wherein
the adapter and diaphragm are made of stainless steel.
Further measuring sensors of the prior art are disclosed
in EP1336830 A2 and US2012/270354.

SUMMARY OF THE INVENTION

[0017] An object of the invention is to provide a physical
quantity measuring sensor capable of holding an O-ring
in a simple structure, a sensor module that is easily con-
nectable to an electronic component, and the physical
quantity measuring sensor provided with the sensor mod-
ule.
[0018] According to an aspect of the invention, a phys-
ical quantity measuring sensor includes: a joint having a
cylindrical projection in which an introduction hole for in-
troducing a target fluid is formed; a ceramic sensor mod-
ule disposed on a downstream side of the projection in
a flow direction of the target fluid, the ceramic sensor
module comprising: a diaphragm to be displaced de-
pending on a pressure of the introduced target fluid; and
a cylindrical portion integrated with the diaphragm and
provided to the projection, an inner circumferential sur-
face of the sensor module being fitted to an outer circum-
ferential surface of the projection; and an O-ring inter-
posed between the cylindrical portion and the projection,
in which the O-ring is interposed between a sensor-mod-
ule flat portion extending in a direction orthogonal to an
axial direction of the cylindrical portion and a joint flat
portion extending in a direction orthogonal to an axial
direction of the projection.
[0019] According to the above aspect of the invention,
for instance, ceramic powders are formed into a compact
in a die and the compact is sintered to manufacture the
sensor module. Herein, a step for forming the sensor-
module flat portion is preferably formed in advance in the
die. The joint flat portion is formed by grinding the pro-
jection of the joint. The O-ring is locked at the joint flat
portion formed to the projection. The sensor module is
attached to the joint such that an outer circumferential
surface of the projection faces the inner circumferential
surface of the cylindrical portion. In this state, the sensor-
module flat portion and the joint flat portion function in a
pair as a cross-sectionally square C-shaped groove for
restricting the displacement of the O-ring in the axial di-
rection of the projection.
[0020] Accordingly, it is not required to form a cross-

sectionally C-shaped groove only on the joint in order to
place the O-ring, thereby simplifying the structure for
holding the O-ring. In other words, it is only required to
form the joint flat portion near the tip end of the projection.
Accordingly, grooving is easy compared with formation
of a square C-can be downsized by shortening a length
of the joint itself.
[0021] It is preferable that an inclined surface for pre-
venting the projection from interfering with an inner cir-
cumferential edge of the sensor-module flat portion is
formed at an end of the projection.
[0022] With this arrangement, since the inclined sur-
face prevents interference between the sensor module
and the projection, the projection of the joint can be easily
attached to the cylindrical portion of the sensor module.
Further, when the O-ring is attached to the projection,
the inclined surface functions as a guide, so that the O-
ring is easily attachable.
[0023] In the above aspect of the invention, it is pref-
erable that the sensor-module flat portion is in parallel to
a top flat surface of the diaphragm.
[0024] With this arrangement, by positioning the sen-
sor module such that the top flat surface forms a prede-
termined angle (e.g., 90 degrees) relative to the axial
direction of the projection, the sensor-module flat portion
is also positioned in the same direction.
[0025] Thus, since the positioning of the sensor-mod-
ule flat portion can be conducted using the top flat surface
of the diaphragm, the O-ring can be prevented from slip-
ping off from the projection.
[0026] It is preferable that the joint includes a retaining
member for preventing the sensor module from slipping
off from the projection.
[0027] With this arrangement, even when the ceramic
sensor module cannot be welded to the joint, the retaining
member prevents the projection from slipping off from
the sensor module.
[0028] For this reason, even when the physical quantity
measuring sensor vibrates during delivery and after set-
ting up, the sensor module is not displaced relative to the
joint, so that an accurate measurement can be conduct-
ed.
[0029] In another aspect of the invention, a ceramic
sensor module includes: a diaphragm having a displace-
ment portion to be displaced depending on a pressure
of a target fluid to be introduced; and a cylindrical portion
integrated with the diaphragm, in which an electronic
component is disposed on a planar surface of the dia-
phragm opposite to a surface of the diaphragm where
the target fluid comes into contact, and the electronic
component includes: a component body disposed away
from a surface corresponding to the displacement portion
of the planar surface; and a lead frame having a base
end connected to the component body and a tip end
bonded to a part other than the surface corresponding
to the displacement portion on the planar surface of the
diaphragm.
[0030] In the above aspect of the invention, the tip end
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of the lead frame of the electronic component is disposed
at a part other than the surface corresponding to the dis-
placement portion on the planar surface of the diaphragm
while the component body is away from the displacement
portion. For this reason, even when the target fluid is
introduced to displace the displacement portion, such a
displacement is not disturbed, so that an appropriate
measurement of the physical quantity can be conducted.
[0031] In the above aspect of the invention, since the
sensor module is a hard ceramic member, the electronic
component can be directly attached to the sensor mod-
ule. Accordingly, it is not required to attach the electronic
component to the flexible circuit board that is easily bent.
For this reason, the electronic component can be easily
electrically connected to the sensor module.
[0032] In the above aspect of the invention, the elec-
tronic component is preferably an ASIC.
[0033] With this arrangement, since the ASIC is an es-
sential electronic component and is larger than other
electronic components, the ASIC is suitably provided to
the sensor module.
[0034] According to a still another aspect of the inven-
tion, a physical quantity measuring sensor includes: a
joint having a cylindrical projection in which an introduc-
tion hole for introducing a target fluid is formed; the sensor
module according to the aspect of the invention disposed
on a downstream side of the projection of the joint in a
flow direction of the target fluid; and a flexible circuit board
having a first end electrically connected to the sensor
module and a second end electrically connected to a ter-
minal, in which the flexible circuit board has an end con-
nected to a part other than the surface corresponding to
the displacement portion on the planar surface of the
diaphragm.
[0035] In the above aspect of the invention, since the
electronic component can be directly attached to the sen-
sor module, it is not required to attach the electronic com-
ponent to the flexible circuit board that is easily bent.
[0036] Accordingly, the electronic component can be
easily attached to the sensor module. Further, since the
electronic component is not attached to the flexible circuit
board, the electronic component does not hamper con-
nection of the flexible circuit board to the sensor module
and the terminal, so that the physical quantity measuring
sensor can be easily assembled.
[0037] In the above aspect of the invention, it is pref-
erable that the terminal is provided to a connector con-
nected to the joint, a lid is provided to the connector, and
the flexible circuit board is inserted in the lid.
[0038] With this arrangement, after the resin mold is
provided in order to avoid displacement of the connection
portion between the terminal and the flexible circuit
board, the lid shields dropping of the resin mold. Accord-
ingly, the resin mold can be prevented from adhering on
the electronic component and the sensor module.
[0039] Consequently, decrease in measurement accu-
racy of the physical quantity measuring sensor can be
prevented.

BRIEF DESCRIPTION OF THE DRAWING(S)

[0040]

Fig. 1 is a cross-sectional view showing a physical
quantity measuring sensor according to an exem-
plary embodiment of the invention.
Fig. 2 is a cross-sectional view showing a relevant
part of the physical quantity measuring sensor.
Fig. 3 is an exploded cross-sectional view showing
the relevant part of the physical quantity measuring
sensor.
Fig. 4A is a plan view of a sensor module.
Fig. 4B is a cross-sectional view of the sensor mod-
ule.
Fig. 5A is a plan view of the sensor module to which
electronic components are attached.
Fig. 5B is a side view of the sensor module to which
the electronic components are attached.
Fig. 6 is a development view of a flexible circuit
board.

DESCRIPTION OF EMBODIMENT(S)

[0041] Exemplary embodiment(s) of the invention will
be described with reference to the attached drawings.
[0042] Fig. 1 shows an overall structure of a physical
quantity measuring sensor in an exemplary embodiment.
[0043] In Fig. 1, a physical quantity measuring sensor
is a pressure sensor including: a joint 1; a sensor module
2 provided to the joint 1; a connector 3 that covers the
sensor module 2; a terminal 4 provided to the connector
3; a flexible circuit board 5 that electrically connects the
terminal 4 to the sensor module 2; an electronic compo-
nent 6 provided to the sensor module 2.
[0044] The joint 1 is a metallic member and includes a
shaft 11 in which an introduction hole 1A for introducing
the target fluid is formed; a flange 12 that radially extends
from a center of the shaft 11; and a sleeve 13 integrally
formed on a periphery of the flange 12.
[0045] One end of the shaft 11 is defined as a screw
14 to be screwed into an attachment portion (not shown).
The other end of the shaft 11 is defined as a projection
15 to which the sensor module 2 is provided.
[0046] In the middle of the projection 15, a step is
formed such that a diameter of a tip end of the projection
15 is smaller than that of a base end thereof. A planar
surface of the step is defined as a joint flat portion 15A
that is a planar surface orthogonal to an axial direction
of the projection 15 and radially extends.
[0047] On the tip end of the projection 15, an inclined
surface 15B having a diameter decreasing toward the tip
end is formed (see Figs. 2 and 3).
[0048] A space S divided by the flange 12, the projec-
tion 15 and the sleeve 13 is provided for housing the
sensor module 2. The space S is communicated with a
recess S1 formed in a planar ring having a predetermined
width on a peripheral planar surface of the flange 12. The

5 6 



EP 2 889 599 B1

5

5

10

15

20

25

30

35

40

45

50

55

recess S1 is formed so as to properly locate corners of
the sensor module 2. A planar surface of the recess S1
is away from a bottom of the sensor module 2.
[0049] A planar shape of the space S for housing the
sensor module 2 is circular and a planar shape of the
sensor module 2 is substantially circular. A diameter of
the space S is approximately equal to a diameter of the
sensor module 2.
[0050] An open end of the sleeve 13 is defined as a
locking portion 13A that locks the connector 3.
[0051] The connector 3 is a synthetic resin-made com-
ponent and includes an annular base 3A held by the lock-
ing portion 13A and a body 3B that is integrated with the
base 3A and supports the terminal 4.
[0052] The base 3A is closed with a lid 30.
[0053] The lid 30 includes a metallic lid body 31 having
an opening 30A at a center of the lid 30 and an insulative
holding plate 32 provided over the opening 30A of the lid
body 31.
[0054] The lid body 31 includes a plate portion 31A and
a peripheral portion 31B provided on a peripheral edge
of the plate portion 31A. The peripheral portion 31B is
sandwiched between the sleeve 13 and the base 3A of
the connector 3.
[0055] The holding plate 32 is a synthetic resin-made
plate and has a holding hole for holding the flexible circuit
board 5.
[0056] A resin mold (not shown) is provided in a space
divided by the base 3A of the connector 3 and the lid 30
in order to avoid disconnection of the terminal 4 from the
flexible circuit board 5 and to secure waterproof perform-
ance.
[0057] The terminal 4 is provided in a synthetic resin-
made attachment member 40 by insert molding. Although
only a single terminal 4 is shown in Fig. 1, three terminals
4 are disposed in a paper penetration direction in Fig. 1
in the exemplary embodiment.
[0058] The attachment member 40 includes a body
40A that holds the terminal 4 and a leg 40B integrated
with the body 40A. The body 40A is attached to the base
3A.
[0059] An end of the terminal 4 is exposed from the
body 40A of the attachment member 40. An end of the
flexible circuit board 5 is connected to the exposed end
of the terminal 4. The end of the flexible circuit board 5
is connected to the terminal 4 in a folded manner so that
force is not likely to be applied to the connection portion
with the terminal 4 even when the end of the flexible circuit
board 5 swings.
[0060] Figs. 2 to 5 each show a specific structure of
the sensor module 2.
[0061] Figs. 2 and 3 each show a cross section of a
relevant part of the physical quantity measuring sensor.
Fig. 4 shows the sensor module 2.
[0062] In Figs. 2 to 4, the sensor module 2 is disposed
on a downstream side of a flow direction of the target
fluid relative to the projection 15 of the joint 1.
[0063] The sensor module 2, which is ceramic, in-

cludes: a diaphragm 21 provided close to an end of the
projection 15 of the joint 1 on the downstream side in the
flow direction of the target fluid; and a cylindrical portion
22 that is integrated with the diaphragm 21 and is at-
tached to the projection 15.
[0064] The joint 1 includes a retaining member 23 for
preventing the sensor module 2 from dropping off from
the projection.
[0065] The retaining member 23 is a cross-sectionally
rectangular spring ring that is fitted in a fitting cavity 13B
circumferentially formed on an inner circumferential sur-
face of the sleeve 13. This spring ring is a C-shaped
spring member in a plan view. An outer circumferential
portion of the spring ring is fitted in the fitting cavity 13B
while a part of an inner circumferential portion thereof
presses a peripheral edge of the diaphragm 21.
[0066] A surface opposite to a surface of the dia-
phragm 21 facing the projection 15 is defined as a top
flat surface 20A.
[0067] A central portion of the diaphragm 21 is defined
as a displacement portion 210 to be displaced by pres-
sure of the target fluid. The target fluid is introduced
through the introduction hole 1A of the joint 1 into a space
defined by a bottom of the displacement portion 210 and
an inner circumferential surface of the cylindrical portion
22. The target fluid to be measured in the exemplary em-
bodiment encompasses liquid (e.g., water) and gas (e.g.,
air).
[0068] The bottom of the displacement portion 210 to
come into contact with the target fluid is formed corre-
sponding to a shape of a head of the projection 15. For
instance, the bottom of the displacement portion 210 may
be flat, or may be curved so that the displacement portion
210 becomes thinner toward the center thereof.
[0069] A detection portion (not shown) including a
strain gauge and the like is provided at a planar central
part 21A corresponding to the displacement portion 210
of the top flat surface 20A.
[0070] An inner circumferential portion of the cylindri-
cal portion 22 located close to the diaphragm 21 is de-
fined as a sensor-module flat portion 22A.
[0071] The sensor-module flat portion 22A is a planar
surface orthogonal to an axial direction of the cylindrical
portion 22 and extending in a radial direction. The sensor-
module flat portion 22A has a diameter larger than that
of the displacement portion 210 and is in parallel to the
top flat surface 20A of the sensor module 2.
[0072] The inner circumferential portion of the cylindri-
cal portion 22 near the opening end is fitted to an outer
circumferential portion of the projection 15 in a predeter-
mined depth from the opening end. An inclined portion
22B is formed from an edge of the fitted part to the open-
ing end.
[0073] The inclined portion 22B may be flat or curved.
[0074] An O-ring 7 is located between the cylindrical
portion 22 of the sensor module 2 and the projection 15
of the joint 1.
[0075] The O-ring 7 is disposed in a space between
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the sensor-module flat portion 22A and the joint flat por-
tion 15A. The sensor-module flat portion 22A and the
joint flat portion 15A restrict displacement of the O-ring
7 in an axial direction of the projection 15 and are in par-
allel with each other in a state of the sensor module 2
being attached to the projection 15.
[0076] A width of each of the sensor-module flat portion
22A and the joint flat portion 15A in a radial direction of
the cylindrical portion 22 is equal to or slightly smaller
than a thickness of the O-ring 7 so that the O-ring 7 is
held between the projection 15 and the cylindrical portion
22.
[0077] It is only required that an axial dimension of the
projection 15 from the joint flat portion 15A to the inclined
surface 15B is at least the same as the thickness of the
O-ring 7.
[0078] An inner circumferential edge of the sensor-
module flat portion 22A is kept free from interference with
the projection 15 due to the inclined surface 15B.
[0079] It is only required that an axial dimension of the
cylindrical portion 22 from the sensor-module flat portion
22A to the inclined portion 22B is at least the same as
the thickness of the O-ring 7.
[0080] On an outer circumferential portion of the sen-
sor module 2, three outer grooves 2A are provided in
parallel with the axial direction of the cylindrical portion
22.
[0081] The outer grooves 2A are used for positioning
the sensor module 2 by a positioning device (not shown)
when a detector and the like are pattern-printed on the
top flat surface 20A of the sensor module 2.
[0082] In order to accurately position the sensor mod-
ule 2, the three outer grooves 2A are arranged at non-
equal intervals. Specifically, two of the outer grooves 2A
are opposite to each other across an axis core of the
sensor module 2 and the last one of the outer grooves
2A is arranged at a position near one of the above two
outer grooves 2A. It should be noted that, in the exem-
plary embodiment, in order to position the sensor module
2, the outer grooves 2A may be replaced by recesses 2B
that are formed opposite to each other across the axis
core of the sensor module 2.
[0083] Fig. 5 shows the electronic component 6 being
attached to the sensor module 2.
[0084] In Fig. 5, the electronic component 6 in the ex-
emplary embodiment is an ASIC (Application Specific
Integrated Circuit) used for adjustment or the like of a
measurement value.
[0085] The electronic component 6 is disposed on a
(planar) surface of the diaphragm 21 opposite to a sur-
face thereof where the target fluid comes into contact.
[0086] The electronic component 6 includes a plate-
shaped component body 61 and a plurality of lead frames
62 each having a base end connected to the component
body 61.
[0087] The component body 61 is disposed away from
the planar central part 21A of the diaphragm 21.
[0088] A tip end of each of the lead frames 62 is bonded

to a planar outer circumferential portion 21B located on
a periphery of the planar central part 21A of the top flat
surface 20A of the diaphragm 21. The tip end of each of
the lead frames 62 is bonded to the planar outer circum-
ferential portion 21B with a conductive adhesive agent
and the like.
[0089] A plurality of circuit elements 63 are bonded to
the planar outer circumferential portion 21B. The circuit
elements 63 and the lead frames 62 are connected to a
planar circuit (not shown) formed on the planar outer cir-
cumferential portion 21B. The planar circuit is connected
to a detection portion (not shown) provided in the dis-
placement portion 210 and to three pads 21D.
[0090] Fig. 6 shows a detailed structure of the flexible
circuit board 5. Fig. 6 is a development view of the flexible
circuit board 5.
[0091] As shown in Figs 1 and 6, the flexible circuit
board 5 includes: a first end 51 connected to the terminal
4; a second end 52 connected to the diaphragm 21; and
a middle portion 53 that is interposed between the second
end 52 and the first end 51 and is held by the holding
plate 32.
[0092] The first end 51 has an engaging hole 51A in
which the terminal 4 is engaged. In the exemplary em-
bodiment, the engaging hole 51A and the terminal 4 are
soldered to each other.
[0093] The second end 52 is fixed to the diaphragm 21
by thermocompression bonding. The second end 52 has
three terminals 52A to be soldered to the pads 21D (see
Fig. 5) of the planar circuit.
[0094] The terminals 52A are electrically connected to
the engaging hole 51A in a circuit pattern (not shown).
[0095] In order to assemble the physical quantity
measuring sensor having the above structure, firstly, the
sensor module 2 is made of ceramics.
[0096] Various methods are applicable to the manu-
facture of the sensor module 2. For instance, ceramic
powders are filled in a die (not shown) to form a compact
and the compact is sintered. In this method, a step for
defining the sensor-module flat portion and the like is
provided in advance in the die. With this arrangement,
the sensor-module flat portion 22A is to be formed as a
part of the compact.
[0097] The compact is put into a furnace (not shown),
sintered at a predetermined temperature, and subse-
quently taken out of the furnace.
[0098] The planar circuit and the detection portion are
formed on the diaphragm 21 of the sensor module 2 thus
manufactured. The electronic component 6 and the cir-
cuit elements 63 are attached to the diaphragm 21. The
second end 52 of the flexible circuit board 5 is bonded
to the diaphragm 21.
[0099] Further, a metallic block is ground or the like to
form the joint 1. At this time, at the same time when the
joint 1 is processed, the joint flat portion 15A is formed
on the projection 15. Other components for the physical
quantity measuring sensor are manufactured.
[0100] Subsequently, the O-ring 7 is attached to the
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outer circumferential portion of the projection 15 of the
joint 1. The sensor module 2 to which the flexible circuit
board 5, the electronic component 6, and other requisite
members are attached is attached to the projection 15
(see Fig. 3). With this arrangement, the O-ring 7 is inter-
posed between the sensor-module flat portion 22A of the
sensor module 2 and the joint flat portion 15A of the pro-
jection 15.
[0101] Further, the retaining member 23 is attached to
the joint 1 to prevent the sensor module 2 from slipping
off.
[0102] The middle portion 53 of the flexible circuit
board 5 is held by the holding plate 32 located at the
center of the lid 30. The terminal 4 in advance provided
to the attachment member 40 by insert molding is bonded
to the first end 51 of the flexible circuit board 5.
[0103] Further, after the terminal 4 is attached to the
connector 3, the connector 3 is locked in the sleeve 1 3
of the joint 1.
[0104] According to the exemplary embodiment, fol-
lowing advantages can be obtained.

(1) The physical quantity measuring sensor includes:
the joint 1 having the projection 15; the ceramic sen-
sor module 2 including the diaphragm 21 and the
cylindrical portion 22 integrated with the diaphragm
21 and attached to the projection 15; and the O-ring
7 interposed between the sensor-module flat portion
22A extending in a direction orthogonal to the axial
direction of the cylindrical portion 22 and the joint flat
portion 15A extending in a direction orthogonal to
the axial direction of the projection 15. It is not re-
quired to form a cross-sectionally square C-shaped
groove only on the joint 1 in order to place the O-ring
7, thereby simplifying the structure for holding the O-
ring 7. Since the length of the projection 15 from the
joint flat portion 15A to the tip end and the length of
the sensor module 2 from the sensor-module flat por-
tion 22A to the opening end can be set short, the
physical quantity measuring sensor can be down-
sized by shortening the length of the projection 15
and the sensor module 2 in the axial direction.
(2) The sensor module 2 includes the diaphragm 21
having the displacement portion 210 and the cylin-
drical portion 22 integrated with the diaphragm 21.
The electronic component 6 is disposed on the pla-
nar surface of the diaphragm 21. The electronic com-
ponent 6 includes: the component body 61 disposed
away from the planar central part 21A corresponding
to the displacement portion 210 of the planar surface
of the diaphragm 21; and the lead frames 62 each
having the base end connected to the component
body 61 and having the tip end bonded to the planar
outer circumferential portion 21B other than the pla-
nar central part 21A. Since the tip end of each of the
lead frames 62 of the electronic component 6 is lo-
cated on the planar surface away from the displace-
ment portion 210, an appropriate measurement is

possible without disturbing the displacement of the
displacement portion 210. Since the sensor module
2 is a hard ceramic member, by directly attaching
the electronic component 6 to the sensor module 2,
it is not required to attach the electronic component
6 to the flexible circuit board 5 that is easily bent.
Accordingly, the electronic component 6 can be eas-
ily electrically connected to the sensor module 2.
(3) Since the sensor-module flat portion 22A is
formed in parallel to the top flat surface 20A of the
diaphragm 21, by positioning the top flat surface 20A
of the sensor module 2 so as to be at a right angle
relative to the axial direction of the projection 15, the
sensor-module flat portion 22A is also positioned in
the same direction. Accordingly, the O-ring 7 does
not slip off from the projection 15.
(4) Since the inclined surface 15B is formed at the
tip end of the projection 15, when the projection 15
of the joint 1 is attached to the cylindrical portion 22
of the sensor module 2, the inner circumferential
edge of the sensor-module flat portion 22A is unlikely
to interfere with the projection 15. Accordingly, the
sensor module 2 can be easily attached to the pro-
jection 15.
(5) Since the retaining member 23 for preventing the
sensor module 2 from slipping off from the projection
15 is provided to the joint 1, the sensor module 2 is
not tilted relative to the joint 1 even when the physical
quantity measuring sensor vibrates during delivery
and after setting up, so that an accurate measure-
ment is possible.
(6) Since the retaining member 23 is the spring ring
fitted in the fitting cavity 13B of the sleeve 13, the
retaining member 23 can be easily attached to the
joint 1.
(7) Since the planar shape of the space S for housing
the sensor module 2 of the joint 1 is in conformity
with the planar shape of the sensor module 2, a pe-
ripheral surface of the sensor module 2 housed in
the space S of the joint 1 comes into contact with an
inner circumferential surface of the sleeve 13. Ac-
cordingly, since the sensor module 2 is not tilted rel-
ative to the projection 15, an accurate measurement
is also possible in view of this point.
(8) Sine the joint 1 includes the sleeve 13 for locking
the connector 3, a casing for connecting the joint 1
to the connector 3 is not necessary, thereby decreas-
ing the number of the components, so that the phys-
ical quantity measuring sensor can be efficiently as-
sembled.
(9) Since the outer grooves 2A are formed on the
outer circumferential portion of the sensor module
2, the sensor module 2 can be accurately positioned
when the detection portion and the like are pattern-
printed on the top flat surface 20A of the sensor mod-
ule 2. Accordingly, since the detection portion and
the like are accurately formed on the sensor module
2, an accuracy of the physical quantity measuring
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sensor can be enhanced.
(10) The electronic component 6 is disposed on the
planar surface of the diaphragm 21. The electronic
component 6 includes: the component body 61 dis-
posed away from the planar central part 21A corre-
sponding to the displacement portion 210; and the
lead frames 62 each having the base end connected
to the component body 61 and the tip end bonded
to the planar outer circumferential portion 21B away
from the displacement portion 210. Since the tip end
of each of the lead frames 62 of the electronic com-
ponent 6 is located away from the displacement por-
tion 210, an appropriate measurement is possible
without disturbing the displacement of the displace-
ment portion 210. Since the sensor module 2 is a
hard ceramic member, by directly attaching the elec-
tronic component 6 to the sensor module 2, it is not
required to attach the electronic component 6 to the
flexible circuit board 5 that is easily bent. According-
ly, the electronic component 6 can be easily electri-
cally connected to the sensor module 2.
(11) The physical quantity measuring sensor in-
cludes the sensor module 2 in which the electronic
component 6 is attached to the diaphragm 21; and
the flexible circuit board 5 in which the first end 51
is connected to the terminal 4 and the second end
52 is electrically connected to the sensor module 2.
The second end 52 of the flexible circuit board 5 is
connected to the planar outer circumferential portion
21B located on the planar surface of the diaphragm
21 and away from the displacement portion 210. With
this arrangement, since it is not required to attach
the electronic component 6 to the flexible circuit
board 5 that is easily bent, the electronic component
6 can be easily attached to the flexible circuit board
5. Further, since the electronic component 6 is not
attached to the flexible circuit board 5, the electronic
component 6 does not hamper connection of the flex-
ible circuit board 5 to the sensor module 2 and the
terminal 4.
(12) Since the ASIC (the electronic component 6) is
an important electronic component in the physical
quantity measuring sensor and a larger component
than other electronic components, it is preferable to
set the ASIC in the sensor module 2.
(13) Since the terminal 4 is provided to the connector
3, the lid 30 is provided to the connector 3, and the
flexible circuit board 5 is inserted in the lid 30, the
resin mold is provided in order to avoid displacement
of the connecting portion between the terminal 4 and
the flexible circuit board 5 and to secure waterproof
performance, so that the resin mold is blocked by
the lid 30. Accordingly, since the resin mold does not
adhere on the electronic component 6 and the sen-
sor module 2, deterioration in the measurement ac-
curacy is preventable.

[0105] The invention is not limited to the exemplary

embodiments described above, but includes modifica-
tions and improvements as long as an object of the in-
vention can be achieved.
[0106] The electronic component 6 is directly disposed
on the planar surface of the diaphragm 21 in the above
exemplary embodiment. However, in the invention, the
board may be disposed away from the planar surface of
the diaphragm 21 and the electronic component 6 may
be attached to the board. Moreover, the electronic com-
ponent 6 directly set in the diaphragm 21 is in a form of
the ASIC. However, in the invention, the electronic com-
ponent 6 may be a capacitor, an amplifier circuit and other
elements as long as those have a lead frame.
[0107] Moreover, in the above exemplary embodi-
ment, the lid 30 is provided to the connector 3 and the
flexible circuit board 5 is inserted into the lid 30. However,
in the invention, the lid 30 may be omitted.
[0108] In the above exemplary embodiment, in order
to restrict the displacement of the O-ring 7 in the axial
direction of the projection 15, the sensor-module flat por-
tion 22A is formed extending in the direction orthogonal
to the axial direction of the cylindrical portion 22 and the
joint flat portion 15A is formed extending in the direction
orthogonal to the axial direction of the projection 15. How-
ever, in the invention, as long as the displacement of the
O-ring 7 can be restricted, the angles at which the sensor-
module flat portion 22A and the joint flat portion 15A are
formed may not be limited to the directions orthogonal to
the respective axial directions of the cylindrical portion
22 and the projection 15, but it is only required that the
sensor-module flat portion 22A and the joint flat portion
15A intersect with the respective axial directions of the
cylindrical portion 22 and the projection 15. Alternatively,
other arrangements may be applied for restricting the
displacement of the O-ring 7 in the axial direction of the
projection 15. For instance, a groove for holding the O-
ring 7 may be formed in the projection 15.
[0109] Further, a processing method of the ceramic
sensor module 2 and the joint 1 is not limited to the meth-
od described in the exemplary embodiment. For in-
stance, the compact, which is to be the base material of
the sensor module 2, may be molded in the die or the
like and be cut or ground to provide the sensor module
2 including the sensor-module flat portion 22A.
[0110] Moreover, in the invention, as the retaining
member 23 for preventing the sensor module 2 from slip-
ping off from the joint 1, the spring ring may be replaced
by a plurality of locking pins provided on the inner cir-
cumferential surface of the joint 1.
[0111] Although being exemplified by the pressure
sensor in the above exemplary embodiment, the physical
quantity measuring sensor of the invention is also appli-
cable to, for instance, a differential pressure sensor and
a temperature sensor.
[0112] Moreover, although the joint 1 is formed of the
metallic member in the above exemplary embodiment,
the joint may be formed of a synthetic resin member in
the invention.
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Claims

1. A physical quantity measuring sensor comprising:

a joint (1) having a cylindrical projection (15) in
which an introduction hole (1A) for introducing
a target fluid is formed;
a ceramic sensor module (2) disposed on a
downstream side of the projection (15) in a flow
direction of the target fluid, the ceramic sensor
module comprising: a diaphragm (21) to be dis-
placed depending on a pressure of the intro-
duced target fluid; and characterized in that
the physical quantity measuring sensor addi-
tionally comprises a cylindrical portion (22) inte-
grated with the diaphragm (21) and provided to
the projection (15), an inner circumferential sur-
face of the sensor module (2) being fitted to an
outer circumferential surface of the projection
(15); and
an O-ring (7) interposed between the cylindrical
portion (22) and the projection (15), wherein
the O-ring (7) is interposed between a sensor-
module flat portion (22A) extending in a direction
orthogonal to an axial direction of the cylindrical
portion (22) and a joint flat portion (15A) extend-
ing in a direction orthogonal to an axial direction
of the projection.

2. The physical quantity measuring sensor according
to claim 1, wherein
an inclined surface (15B) for preventing the projec-
tion (15) from interfering with an inner circumferential
edge of the sensor-module flat portion (22A) is
formed at an end of the projection (15).

3. The physical quantity measuring sensor according
to claim 1 or 2, wherein
the sensor-module flat portion (22A) is in parallel to
a top flat surface (20A) of the diaphragm (21).

4. The physical quantity measuring sensor according
to any one of claims 1 to 3, wherein
the joint (1) comprises a retaining member (23) for
preventing the sensor module (2) from slipping off
from the projection (15).

5. The physical quantity measuring sensor according
to any one of claims 1 to 4, wherein the diaphragm
(21) comprises a displacement portion (210) to be
displaced depending on a pressure of a target fluid
to be introduced, wherein
an electronic component (6) is disposed on a planar
surface of the diaphragm opposite to a surface of
the diaphragm (21) where the target fluid comes into
contact, and
the electronic component (6) comprises: a compo-
nent body (61) disposed away from a surface corre-

sponding to the displacement portion (210) of the
planar surface; and a lead frame (62) having a base
end connected to the component body (61) and a tip
end bonded to a part other than the surface corre-
sponding to the displacement portion (210) on the
planar surface of the diaphragm (21).

6. The physical quantity measuring sensor according
to claim 5, wherein
the electronic component (6) is an ASIC.

7. A physical quantity measuring sensor according to
claim 5 or 6, further comprising:

a flexible circuit board (5) having a first end elec-
trically connected to the sensor module (2) and
a second end electrically connected to a terminal
(4), wherein
the flexible circuit board (5) has an end connect-
ed to a part other than the surface corresponding
to the displacement portion (210) on the planar
surface of the diaphragm (21).

8. The physical quantity measuring sensor according
to claim 7, wherein
the terminal (4) is provided to a connector (3) con-
nected to the joint (1),
a lid (30) is provided to the connector (3), and
the flexible circuit board (5) is inserted in the lid (30).

Patentansprüche

1. Sensor zur Messung physikalischer Größen, umfas-
send:

ein Anschlussstück (1) mit einem zylindrischen
vorstehenden Teil (15), in dem eine Einfüh-
rungsöffnung (1A) zum Einführen eines Zielflu-
ids ausgebildet ist;
ein Keramiksensormodul (2), das auf einer
stromabwärtigen Seite des vorstehenden Teils
(15) in einer Strömungsrichtung des Zielfluids
angeordnet ist, wobei das Keramiksensormodul
Folgendes umfasst: eine Membran (21), die in
Abhängigkeit von einem Druck des eingeführten
Zielfluids verlagert werden soll; und
dadurch gekennzeichnet, dass der Sensor
zur Messung physikalischer Größen zusätzlich
einen zylindrischen Abschnitt (22) umfasst, der
mit der Membran (21) integriert ist und an dem
vorstehenden Teil (15) vorgesehen ist, wobei ei-
ne innere Umfangsfläche des Sensormoduls (2)
an einer äußeren Umfangsfläche des vorste-
henden Teils (15) angepasst ist; und
einen Dichtungsring (7), der zwischen dem zy-
lindrischen Abschnitt (22) und dem vorstehen-
den Teil (15) eingeschoben ist, wobei
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der Dichtungsring (7) zwischen einem flachen
Sensormodulabschnitt (22A), der sich in einer
Richtung erstreckt, die orthogonal zu einer
Achsrichtung des zylindrischen Abschnitts (22)
ist, und einem flachen Anschlussstückabschnitt
(15A), der sich in einer Richtung erstreckt, die
orthogonal zu einer Achsrichtung des vorste-
henden Teils ist, eingeschoben ist.

2. Sensor zur Messung physikalischer Größen nach
Anspruch 1, wobei
eine geneigte Fläche (15B) zum Verhindern, dass
der vorstehende Teil (15) eine innere Umfangskante
des flachen Sensormodulabschnitts (22A) beein-
trächtigt, an einem Ende des vorstehenden Teils (15)
ausgebildet ist.

3. Sensor zur Messung physikalischer Größen nach
Anspruch 1 oder 2, wobei
der flache Sensormodulabschnitt (22A) parallel zu
einer oberen Fläche (20A) der Membran (21) ist.

4. Sensor zur Messung physikalischer Größen nach ei-
nem der Ansprüche 1 bis 3, wobei
das Anschlussstück (1) ein Halteelement (23) zum
Verhindern, dass das Sensormodul (2) von dem vor-
stehenden Teil (15) abrutscht, umfasst.

5. Sensor zur Messung physikalischer Größen nach ei-
nem der Ansprüche 1 bis 3, wobei die Membran (21)
einen Verlagerungsabschnitt (210) umfasst, der in
Abhängigkeit von einem Druck eines einzuführen-
den Zielfluids verlagert werden soll, wobei
eine elektronische Komponente (6) auf einer plana-
ren Fläche der Membran entgegengesetzt zu einer
Fläche der Membran (21) angeordnet ist, an der das
Zielfluid in Kontakt kommt, und
die elektronische Komponente (6) Folgendes um-
fasst: einen Komponentenkörper (61), der von einer
Fläche, die dem Verlagerungsabschnitt (210) der
planaren Fläche entspricht, weg angeordnet ist; und
einen Leiterrahmen (62) mit einem Basisende, das
mit dem Komponentenkörper (61) verbunden ist,
und einem Spitzenende, das an einen Teil gebondet
ist, bei dem es sich nicht um die Fläche handelt, die
dem Verlagerungsabschnitt (210) auf der planaren
Fläche der Membran (21) entspricht.

6. Sensor zur Messung physikalischer Größen nach
Anspruch 5, wobei
die elektronische Komponente (6) eine ASIC ist.

7. Sensor zur Messung physikalischer Größen nach
Anspruch 5 oder 6, weiterhin umfassend:

eine flexible Platine (5) mit einem ersten Ende,
das mit dem Sensormodul (2) elektrisch verbun-
den ist, und einem zweiten Ende, das mit einer

Klemme (4) elektrisch verbunden ist, wobei
die flexible Platine (5) ein Ende aufweist, das
mit einem Teil verbunden ist, bei dem es sich
nicht um die Fläche handelt, die dem Verlage-
rungsabschnitt (210) auf der planaren Fläche
der Membran (21) entspricht.

8. Sensor zur Messung physikalischer Größen nach
Anspruch 7, wobei
die Klemme (4) mit einem Verbinder (3) verbunden
ist, der mit dem Anschlussstück (1) verbunden ist,
ein Deckel (30) an dem Verbinder (3) vorgesehen
ist und
die flexible Platine (5) in den Deckel (30) eingesetzt
ist.

Revendications

1. Capteur de mesure de quantité physique
comprenant :

un joint (1) comportant une projection cylindri-
que (15) dans laquelle est formée un trou d’in-
troduction (1A) pour introduire un fluide cible ;
un module de détection en céramique (2) situé
entre un côté aval de la projection (15) dans le
sens du débit du fluide cible, le module de dé-
tection en céramique comportant un diaphrag-
me (21) à déplacer en fonction d’une pression
du fluide cible introduit ; et
caractérisé en ce que le capteur de mesure de
quantité physique comprend en plus une partie
cylindrique (22) intégrée au diaphragme (21) et
située sur la projection (15), une surface circon-
férentielle interne du module de détection (2)
étant fixée à une surface circonférentielle exter-
ne de la projection (15) ; et
un joint torique (7) interposé entre la partie cy-
lindrique (22) et la projection (15), dans lequel
le joint torique (7) est interposé entre un partie
plate (22A) du module de détection, s’étendant
dans une direction orthogonale par rapport à
une direction axiale de la partie cylindrique (22),
et une partie plate (15A) du joint s’étendant dans
une direction orthogonale par rapport à une di-
rection axiale de la projection.

2. Capteur de mesure de quantité physique selon la
revendication 1, dans lequel
est formée à une extrémité de la projection (15) une
surface inclinée (15B) pour empêcher que la projec-
tion (15) n’interfère avec un bord circonférentiel in-
terne de la partie plate (22A) du module de détection.

3. Capteur de mesure de quantité physique selon, soit
la revendication 1, soit la revendication 2, dans le-
quel
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la partie plate (22A) du module de détection est pa-
rallèle à une surface plate supérieure (20A) du
diaphragme (21) .

4. Capteur de mesure de quantité physique selon l’une
quelconque des revendications 1 à 3, dans lequel
le joint (1) comprend un élément de retenue (23)
pour empêcher que le module de détection (2) ne
glisse hors de la projection (15).

5. Capteur de mesure de quantité physique selon l’une
quelconque des revendications 1 à 4, dans lequel le
diaphragme (21) comprend une partie de déplace-
ment (210) à déplacer en fonction d’une pression
d’un fluide cible à introduire, dans lequel
un composant électronique (6) est situé sur une sur-
face plane du diaphragme à l’opposé d’une surface
du diaphragme (21) où le fluide cible entre en con-
tact, et
le composant électronique (6) comprend : un corps
de composant (61) situé à distance d’une surface
correspondant à la partie de déplacement (210) de
la surface plane ; et un cadre conducteur (62) com-
portant une section de base connectée au corps du
composant (61) et une extrémité de pointe liée à une
partie autre que la surface correspondant à la partie
de déplacement (210) sur la surface plane du
diaphragme (21).

6. Capteur de mesure de quantité physique selon la
revendication 5, dans lequel
le composant électronique (6) est un ASIC.

7. Capteur de mesure de quantité physique selon, soit
la revendication 5, soit la revendication 6, compre-
nant en outre :

une carte de circuit imprimé flexible (5) compor-
tant une première extrémité électriquement con-
nectée au module de détection (2) et une
deuxième extrémité connectée électriquement
à une borne (4), dans lequel
la carte de circuit imprimé flexible (5) comporte
une extrémité connectée à une partie autre que
la surface correspondant à la partie de déplace-
ment (210) sur la surface plane du diaphragme
(21).

8. Capteur de mesure de quantité physique selon la
revendication 7, dans lequel
la borne (4) est associée à un connecteur (3) relié
au joint (1),
un couvercle (30) est associé au connecteur (3), et
la carte de circuit imprimé (5) est insérée dans le
couvercle (30).
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